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tblecomnriunicatibns Fundamentals^ 
(Chapter l: Network! Overview 


NETWORK OVERVIEW 


I 

Describe the major componen^ of the network and th^r 


interrelationships 


beJicribe how your voice is icLr verted to electrical sigrija 
aijici transmitted over the ne^ork. 

[riliroduction to the Telecatiimunications Network 


D'efinltlon of a network: 

^|isystem oi interconnected' elements 

Aiisystem of various departfrients to support these 
elements 


is 


Rgure 1.1. When defi 
the concept of traffic 


ng 


Ajibasic network is illustrated In 
aildelecommlinications netvyorR, 
must be coinsldered. 

Traffic is the flow of information or messages throughput 
Che network 


I- 
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traffic may be conversations, information, or complex 
video or audio services. The!telecommunlcations network 
T^ust also be* able to control, the interconnected elemei|ts 


Two Distindt Types of Networks 


Atia' very basic level, two distinct types of networks can 
J:!^ Identified '.(Eguie_l^): ^ 


Direct Connect Network 
Centralized isietwork 
bfrect Connect Network 


In. a direct connect network^ each network componentjils 
^irectly connected to every other network components 
'( Figure l ^Z): ' 


I . 

It: results in a congested and; costly network 
Configuration. 


Alexander Graham Bell was responsible for the direct 
connect network. The direct connection formula is: 


(: = u(u-i)/2 

Where: U =i Number of Usei^; C Number .of 
Connections Advantage: 


private 


Customer has complete control over the call (point to 

ppjnt) 1 . . 

'I'l i ' 

rhe major disadvantages of a direct connect network 

••1 ": 

Expensive ; 


Complex 
Railroad Network 


Thus, the invention of the telephone and the capabllltV to 
communicate via the telep^;ione presented a new 
challenge: I I 

I; . I • ' „ . 

Kow to allow connection between telephones In different 
Ideations without directly wiring the telephones to each 


!are 


o'ther 


jTheodore Vail was responsible for the telephone netv^ork 
'asiwe know it today- Because of Vail, the early railroads 


I' 
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were used as the model for jdevelbpment of a new kindi of 
tele^jhone network - the centralized telephone networicL 
elasic Components of the Railroad Network (Baurg i-4|): 

; I I ■ . • 

Hub (switch) 


Trunk 


Local 

I I 

Distribution 

j I 

Centralized Network 

A centralized telephone netw^ork (Figure.L5i looks very 
much like the configuration of a railroad network. 


Parlous network components are connected to a !: 
cenltralized point(such as a [switch In a central office) |t 
which handles switching andTouting functions, \] 

I i !. i; 

In the centralized network structure, the functions of 
coritrol and Interconnectionj (i.e., switching) are primary, 
ibenitrallzed systems are viiiually unlimited in how largje 
ihey can become. Their maijpr advantage is that 
customers can be interconrie'cted through switching !. 
centers for worldwide comririunications. Additional 
Considerations of the centralized network are: 

II 1 . •! 

Sorne loss of control over the call by the customer ;; 

1 I ' " 

I "'■ =1 

jllie switch controls routingl.and connection (i.e., if there 
is excessive congestion a call may be blocked) ! 

Poi^lble loss of privacy (altlhbugh there are many 1| 
jsafeguards against this) j. : ;^ 

Location of centralized switching system 

Capacity |:; |: 

Network Components and Architecture j| 

I i i I 

Physical components required for telecommunication j 


networl<s are: ( Rgure 1,6 )| 

-3 I 

Transmission Facilities 

I 

Local Loop 

I 

'lOf - Interoffice facilities 
.Svtitching Systems 
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Customer Premise Equipment (CPE) 


Transmission Facilities 


^! 
Ii! 
iii 


In its simplest form, a transiji^lssion facility is a 
communication between twcifend points. This 
communication path can al^J be referred to as: 

Channel 

Circuit 

.Trunk 

Forltetephony purposes, the! communication path (also 
kndwn as network facilities) jean be classified Into twoj 
broad categories: 

Local Loop 

Interoffice Facilities (IOF)/Trunk 
The local loop: 

.is a circuit that connects a ciiistomer to the telephone 
. hetwork. 


provides the customer with 
system. 


The term "loop" is derived from the pair of wires thatj 
forms the electrical path between the customer and the 
. central office. 

' i : 


access to the switching 


The local loop Is also referr^jd to as the subscriber loci*. 

: ; i; i ' 

A simple local loop architecture is depicted inJFjjgureLJUZ. 


imihe is a little more dear 


• [Editor's note: For another! look at the elements of j 
joutside platjit, click here fon my presentation. I thinii: ! 


'The CPE is connects to the|central office by means of* 
j the drop wife, distribution 'liable, and feeder cable which 
iare cross-connected at spejcific points, (terminals) I ! 

' ' ' i" — Ii 


I 


. Also known as a B-Box. 


.j.^-^ - Servi;ng Area Interfi 
'! (cross -connect box) Interoffice Facilities (lOF) 

Consist of trunks that connect switching systems. 

Carry multiple transmissio?ils over a single patii rathe^ 
than a single transmission over a single path. 


CO 

> 


O 
O 
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facility (i.e. cable) itself. 


The primary functions of sw 
provide: 


Call setup and routing 


Call supervision 


I 


: j : Customer I.D. and phone nilimbers 


.These are accomplished! by 


@]02$ 


pment on each end, and the 


Historically, copper cable vwa^s the facility used. Today, 
the facility rriay also be: 

coaxial cable 

radio linlcs (microwave) 

fiber optics 

Switching Systems 


itching systems are to 


'interconnecting facilities 


(Fig ure 1.8) . Switching systems located at the central 
office (CO) that are used to! provide dial tone and ringing 
are referred to as end offices or local switches. These 
switches can also be intferoinnected with other switches. 
'Another type of switch, tandem, is used as a hub to 
corjinect switches and provide routing. (No dial tone is 
provided to the customer.) \ 

.19!tandems in California. Oass 4 offices, 

I 

i 1 

68b end offices or local switches in California. Class 5 
switches. 

/ j i I 

Customer Premise Equipment (CPE) 

L ' ' 

CPE is the customer's interface with the network (e.g.^ 

the telephone set)- The telsphone set (Rgure 1-9) 

provides for the conversioniof acoustical (voice) signals 

indo eiectrl«il signals for transmission through the 

network, i 

i I 

I . I 

It jaiso generates the addressing (the called number) and 
supervision. signals (on-hod^c/off-hook, call status), 

i ^ ■■ 

[Ed. note: for more inforrriation on supervision, clifik 
h?re.] ; 

typis ■ 


There are many other 


of CPE available such as: 


lliii 


m 


O 
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Modems (used with computers) 


Facsimile machines 


Sensors (alarms) 

I 
I 

Video camera 
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